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1078–5Introduction. Progression of aneurysmal disease in the aortic neck poses a threat to durable abdominal aortic aneurysm
(AAA) repair. We tested the hypothesis that 2 years after AAA repair the size of the aortic neck increased more after
endovascular (EVAR) than open repair.
Patients and methods. For a subset of EVAR 1 trial patients, true outer-wall area at three levels of the aortic neck was
measured using a Vitrea2 workstation, and rate of change over 2 years analysed.
Results. The 67 EVAR patients and 56 open repair patients were well-matched, very similar to the total EVAR 1 cohort.
The mean area change over 2 years at the Superior Mesenteric Artery was small for both groups. However at the Caudal
Renal Artery (CRA), adjusted regression coefficient was 0.68 cm2/y greater after EVAR ( p< 0.001) and 0.77 cm2/y at
a level 15 mm distal to it ( p< 0.001). The area at the CRA of 45 available post-procedure scans showed a large proportion
of the increase had occurred by 3 months (mean 4.8 cm2 to 5.9 cm2 versus 6.7 cm2 at 2 years).
Conclusions. The increase in aortic neck size was much greater 2 years after EVAR versus open repair. Further research is
ongoing to establish whether the dilatation is progressive after stent-graft placement.
 2007 Published by Elsevier Ltd on behalf of European Society for Vascular Surgery.
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Computer-assisted.Introduction
Durable abdominal aortic aneurysm (AAA) repair,
whether achieved by open surgery or endovascular
repair (EVAR), relies upon the maintenance of a secure
seal between the residual infra-renal aortic wall and
the proximal edge of the graft material placed as a
conduit. Arguably this is just as important as any
other factor.
Open repair utilises the well established technique
of employing a ring of sutures to approximate the graft
securely to the sometimes irregular vessel wall;1 the
newer technique of EVAR utilises friction (augmented
in some devices by the use of ‘hooks and barbs’) to pre-
vent the device ‘migrating’ distally.2,3 The friction isancial Support: Grant from Camelia Botnar Arterial Research
ation.
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884/000685 + 09 $34.00/0  2007 Published by Elsevier Ltd ongenerated by the use of a device that is expanded (in
accordance with manufacturers’ guidelines) to a size
at least 10e20% larger in diameter (21%e44% larger
in area) than the vessel itself.4 It is this ‘oversize’ that
also helps to overcome any irregularity of the contour
of the vessel, moulding it to the circular nature of the
device. A degree of dilatation after EVAR, was first
suggested after the observation of increased type I
endoleaks if oversizing was <10%.5
Dilatation of the aortic neck wall therefore
threatens both techniques. For open repair the sutures
have the potential to ‘pull-out’ and allow direct leak,
leading to the formation of a juxta-anastomotic
pseudo-aneurysm, or a true de novo aneurysm can
occur with the possibility of subsequent rupture. For
EVAR, dilatation could result in a loss of friction,
with resultant distal migration, and/or a gap could
result between the irregular vessel wall and the device
wall, resulting in a leak of pressurised blood into the
residual aneurysmal sac, a type I endoleak.
Over the past 50 years, late failure of the proximal
seal has been observed in a small but significant
proportion of open repairs,6 although, in general, itbehalf of European Society for Vascular Surgery.
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Fig. 1. Demonstration of advantages of orthogonal areas: A:
Angulation error minimised by using a plane perpendicular
to a central luminal line (here illustrating the slice at the
lower border of the caudal renal artery). B: Accurate calcu-
lation of non-circular region (minor axis diameter vs cross-
sectional area).
686 A. D. Rodway et al.is accepted to be a rare late complication. Significant
dilatation of the residual infra-renal aortic segment
per se is much more commonly observed, in up to
65% in some series,7 although the proportion where
intervention would be indicated is much lower.
Failure of the proximal seal after EVAR is seen at
a relatively early point during follow-up, compared
with open repair.8,9 Many observers have identified
a significant degree of dilatation of the aortic neck af-
ter EVAR,10e17 some linking this to the complications
of distal migration and Type I endoleak.18e20 More
recent reports have identified a possible biphasic dila-
tation after EVAR, with an initial dilatation related to
device oversizing and a progressive dilatation
thereafter.21
The observations regarding aortic neck dilatation
after EVAR utilise computed tomography (CT) imag-
ing surveillance that accompanies each repair. Most
observations, however, have been made using the
‘minor-axis’ measurement technique from the axial
CT scan slices, a method that may underestimate the
true size of the vessel.22 Powerful computer software
is available that assists in the measurement of cross-
sectional outer-wall area, in a plane perpendicular to
the axis of the vessel: this represents a ‘true’ measure-
ment of vessel size, especially if the vessel is not
actually perfectly circular in cross-section (Fig. 1).
Routinely, patients who survive open repair are not
followed up with further imaging studies. Most re-
ports of dilatation after open repair have been made
after a mean follow-up of five years,23 compared
with the typical 1e2 years after EVAR, and often
have used ultrasound imaging.24
This study tested the hypothesis that the degree of
aortic neck dilatation is greater after EVAR than after
open repair, focusing on a time point 2 years after
AAA repair.Patients and Methods
The EVAR I trial randomised ‘fit’ patients in the UK
with AAA> 5.5 cm and anatomically suitable for
EVAR, from 1998e2004 to either open repair or
EVAR.25 All patients in the EVAR 1 trial had to have
aortic anatomy suitable for placement of an endograft,
and very unfavourable necks (eg hour-glass) would
have been excluded. CT surveillance imaging was
mandatory not only for the patients receiving sten-
tgrafts but (uniquely at the time) open repair patients.
Patients recruited into the EVAR I trial were eligible
for this study if they were due to complete 2 years
follow-up by May 2004, had digitally archived pre-
procedure and 2 year follow-up CT scans, and if thoseEur J Vasc Endovasc Surg Vol 35, June 2008scans had been stored in adequate quality (pre-opera-
tive mean slice thickness 4 mm (range 1e5/2.5 mm)
pre-operatively, mean slice thickness 4 mm (range
1e6/3 mm) post-operatively). Early post-operative
(<3 months) CT scans also were obtained for the
EVAR patients (but not for open repair patients since
early post-operative imaging was not mandatory for
these patients as part of the trial protocol).
A stand-alone Vitrea2 workstation (Vital Images,
Minnesota, USA) was used to perform semi-auto-
mated measurements of the aortic neck, according to
a precise written protocol Images were viewed in
fixed window setting (450, 125). A central luminal
line was plotted automatically by the workstation
using user-defined points placed at the level of the
coeliac artery origin and the level of the aortic bifurca-
tion. The workstation automatically created a series of
687Increase in Size Faster after Endovascular than Open Repair?curved multiplanar images perpendicular to this line,
available for interrogation at any chosen point along
the line (Fig. 2). The outer-wall area of the aortic
neck was therefore measured on the three images cor-
responding to the following levels: i) for the supra-
renal aorta at the level of the lower border of the
Superior Mesenteric Artery (SMA), ii) for the proxi-
mal infra-renal aorta at the level of the lower borderFig. 2. The Vitrea2 Software plots a central luminal line (yel-
low line), following the contrast within the vessel. At each
point along the line a reformatted image (red box) is created
perpendicular to it (the orthogonal plane). The line is altered
by the operator to follow the outer wall contour and the area
is automatically displayed. A marker is left at the CRA level
to allow precise relocation of anatomical points.of the most caudally-lying major renal artery (CRA),
(i and ii identified by the first slice of the non-
contiguous contrast) iii) for the distal infra-renal
neck at the level lying 15 mm below the CRA (measur-
ing along the centre-luminal line).
Measurement reproducibility (intra- and interob-
server) was assessed by performing repeated mea-
surements on 45 randomly selected CT scans (3 mm
or 5 mm slices) according to the methodology sug-
gested by Bland and Altman.26 This methodology26
reports comparisons as mean difference limits of
agreement (2 standard deviations from the mean).
Changes in area between the pre-procedure (base-
line) and 2 year follow-up scans were calculated and
divided by the time between scans, generating a rate
of change in cm2 per year for each aortic neck level,
for both EVAR and open repair groups.
Statistical analysis was performed according to
a pre-specified plan. First baseline characteristics
were compared between the two groups (open repair
and EVAR patients) and between the subset and the
whole EVAR I trial cohort was performed using data
available from the EVAR I trial database. Comparison
between the two groups was then made using Analy-
sis of Covariance (Stata 8.0, Statacorp, Texas, USA),
adjusting for differences in baseline measurements
and other prespecified variables.Results
One hundred and twenty-three patients (67 EVAR, 56
open repair) had pre-procedure and 2-year post-
procedure CT scans digitally archived in adequate
quality and available for retrieval from the participat-
ing centres (Fig. 3). The principal reasons for non-
availability included short-term archiving policy,
obsolete archiving media and low-resolution post-
procedure follow-up scan protocols.
There were no significant differences in baseline
characteristics detected between the 67 EVAR and 56
open repair patients (Table 1). There were minor, but
significant, differences between the 123 patients and
the remainder of the EVAR 1 cohort (1129 patients),
with the 123 patients selected for this study having
a 2 mm greater mean maximum aortic diameter,
3 mm shorter mean aortic neck length and higher
mean total serum cholesterol (possibly related to less
statin usage than the remaining EVAR 1 cohort): the
full details are given in Table 2. Among the EVAR
patients, no caudal renal artery was covered by the
graft material.
Repeatability of intra-observer measurements of
neck area was assessed at the level of the SMA, atEur J Vasc Endovasc Surg Vol 35, June 2008
CT scans from 247 Patients at
9 Centres Willing/Able to
Participate, >5 patients 
649 EVAR I and EVAR II
patients with potential 2 year
follow-up by March 2004 
 CT scans archived, in digital
format, from 547 patients 
CT scans from 515 patients
stored in accessible format
(In 2003 = Magneto-Optical
Disk, 4mm Digital Tape,
CDROM, PACS) 
 
 
CT scans from 393 patients
with a follow-up CT scan of
acceptable quality
(6mm effective slice thickness
or better)
CT scans from 148 Patients
with Baseline and 2 year
follow-up scans 
CT scans from 123 EVAR I
Patients with Baseline and 2
year follow-up scans
67 EVAR, 56 open repair 
CT scans from 193 Patients
with Baseline pre-procedure
scans 
CT scans from 45/67 EVAR
patients in discharge-3 month
interval
Fig. 3. Progress of CT scan retrieval.
688 A. D. Rodway et al.the CRA and 15 mm distal to the CRA to report mean
difference 2 standard deviations (2SD). At the SMA
the mean difference was 0.1 0.62 cm2 (Fig. 4), at
the CRA the mean difference was 0.02 0.69 cm2
and at 15 mm distal to the CRA the mean difference
was 0.04 1.15 cm2: slice thickness, 3 or 5 mm, did
not influence the repeatability. At the level of the
CRA measurement repeatability was similar pre and
post-operatively. Inter-observer measurements were
less repeatable (at the SMA mean difference
0.1 1.02 cm2 and at the CRA mean difference
0.2 1.2 cm2), therefore all measurements were per-
formed by a single observer.Eur J Vasc Endovasc Surg Vol 35, June 2008At all levels of the aortic neck, two years after open
repair any increase in size was modest, and within
intra-observer variability level (Table 3).
At the level of the SMA, 2 years after EVAR
there was a mean annual increase in area of the
aortic neck of 0.33 cm2 (SD 0.37). The adjusted
regression co-efficient, which is the average differ-
ence between EVAR and open repair and correcting
for baseline area, was 0.18 cm2/y [95%CI 0.05 to
0.30], p¼ 0.005.
At the level of the CRA, 2 years following EVAR,
the mean increase in area over 2 years of the aortic
neck was much greater, at 0.83 cm2/y (SD 0.56).
The adjusted regression co-efficient was 0.68 cm2
[95%CI 0.52 to 0.84], a highly statistically significant
finding ( p< 0.0001). Fifteen millimetres lower in
the aortic neck, findings were similar with mean in-
crease over 2 years of 0.85 cm2/y for EVAR (SD 0.59),
adjusted regression co-efficient 0.77 cm2 [95% CI 0.57
to 0.97], p< 0.0001. At the level of the CRA (proximal
infra-renal neck) the majority (57/67) of patients
with EVAR had an increase in area (>0.7 cm2, the
intra-observer variability at this level), and none
had a reduction of >0.7 cm2. After open repair at
the level of the CRA only 12/56 patients showed
an increase in area, 42 showed no change and 2 pa-
tients showed a reduction. Findings were similar at
the level of CRAþ 15.
To obtain pilot data concerning the timing of
increase in aortic neck area after EVAR, we com-
pared the aortic neck area at about 3 months and
about 2 years post-procedure with pre-procedure
neck area. Only two-thirds of the EVAR patients
(n¼ 45) we had studied and none of the open repair
patients had an early (less than 3 months post-
procedure) CT scan archived and in adequate quality
for assessment. The aortic neck area at the level of
the CRA plotted against time with respect to inter-
vention (t¼ 0) is shown in Fig. 5a. This shows that
the response to EVAR is highly variable, but that
after 2 years the measured increase in neck area
exceeds the repeatability (0.69 cm2) of the measure-
ment in almost all patients. This graph also suggests
that the median neck area has increased in many
patients within 3 months of EVAR, but that further
increases in area may have occurred by the 2 year
time point, although the IQR for all three time points
overlap. The mean areas pre-operatively and at
3 months and 2 years were respectively 4.8 cm2,
5.9 cm2, and 6.7 cm2. At 3 months the increase in
area exceeded the measurement variability in 31/45
patients. In 18/45 patients the increase in area
between 3 months and 2 years exceeded the mea-
surement variability (0.7 cm2).
Table 1. Comparison of baseline characteristics for 67 EVAR patients and 56 open repair patients with adequate quality archived CT
scans pre-operatively and at 2 years post-operatively
Baseline characteristic EVAR N¼ 67 Open repair
N¼ 56
T-test for continuous
variables or Chi2 test
for categorical variables
Selected for
adjustment
in further analyses
Age (years) 73.1 (7.1) 74.0 (5.7) 0.449 Yes
No. males (%) 63 (94%) 51 (91%) 0.530 Yes
AAA diam. (cm) 6.6 (1.0) 6.7 (1.2) 0.332 Yes
6.4 [5.8e7.0] 6.6 [5.8e7.3]
Suprarenal diam. 2.4 (0.3) 2.4 (0.3) 0.855 No
Top neck diam. (cm) 2.3 (0.3) 2.3 (0.3) 0.542 Yes
Neck length (cm) 2.5 (0.9) 2.7 (1.1) 0.426 Yes
RCIA diam. (cm) 1.5 (0.4) 1.7 (0.6) 0.075 Yes
1.5 [1.2e1.7] 1.6 [1.3e2.0] Log transformed
LCIA diam. (cm) 1.5 (0.3) 1.6 (0.6) 0.096 Yes
1.4 [1.3e1.6] 1.6 [1.3e1.9] Log transformed
FEV1 (L) 2.2 (0.7) 2.2 (0.7) 0.964 No
Creatinine (mmol/L) 106 (27) 110 (33) 0.438 Yes
102 [88e116] 102 [90e121] Log transformed
Body mass index 26.7 (5.5) 26.5 (4.2) 0.795 No
Systolic BP (mmHg) 151 (24) 148 (23) 0.473 No
Cholesterol (mmol/L) 5.3 (1.3) 5.3 (1.3) 0.973 No
Statin use (%) 17 (25%) 18 (32%) 0.407 Yes
Smoking status:
Current 14 (21%) 7 (13%) 0.333 Yes
Past 46 (69%) 45 (80%)
Never 7 (10%) 4 (7%)
Time between pre-op scan and op (d) 87 (55) 84 (48) 0.747 Yes
Variables quoted as number/total (%) for categorical variables, mean (SD) for approximately normally distributed variables and median
[IQR] for skewed variables. RCIA right common iliac artery, LCIA left common iliac artery.
Table 2. Comparison of baseline characteristics of study cohort and remaining EVAR 1 trial patients
Baseline
characteristic
Study cohort
N¼ 123
Rest of EVAR
Trial 1 N¼ 1129
T-test (continuous
variables) or Chi2 test
(categorical variables)
P-value
T-test from log
transformed skewed
variables.
P-value
Mann-Whitney
U test for skewed
variables.
P-value
Age (years) 73.5 (6.5) 73.9 (6.1) 0.529 n/a n/a
No. males (%) 114 (93%) 1021 (90%) 0.416 n/a n/a
AAA diameter (cm) 6.6 (1.1)
6.5 [5.8e6.9]
6.4 (0.9)
6.2 [5.8e6.9]
0.028 0.035 0.143
Supra-renal diameter (cm) 2.4 (0.3) 2.5 (0.3) 0.063 0.068 0.122
2.4 [2.2e2.6] 2.5 [2.2e2.7]
Top neck diameter (cm) 2.3 (0.3) 2.4 (0.3) 0.165 n/a n/a
Neck length (cm) 2.6 (1.0) 2.9 (1.2) 0.029 0.040 0.048
2.5 [1.9e3.0] 2.6 [2.0e3.5]
Right common iliac
diameter (cm)
1.6 (0.5) 1.7 (0.9) 0.157 0.188 0.371
1.5 [1.3e1.8] 1.5 [1.3e1.9]
Left common iliac
diameter (cm)
1.6 (0.5) 1.6 (0.7) 0.408 0.667 0.836
1.5 [1.3e1.8] 1.5 [1.2e1.8]
FEV1 (L) 2.2 (0.7) 2.1 (0.7) 0.483 n/a n/a
Creatinine (mmol/L) 102 [89e118] 102 [90e120] 0.349 0.523 0.689
Body mass index (Kg/m2) 26.6 (5.0) 26.5 (4.4) 0.788 n/a n/a
Systolic BP (mmHg) 150 (24) 147 (21) 0.242 n/a n/a
Cholesterol (mmol/L) 5.3 (1.2) 5.1 (1.1) 0.026 0.019 0.032
5.2 [4.4e6.0] 5.0 [4.3e5.7]
Statin use (%) 35 (28%) 405 (36%) 0.089 n/a n/a
Smoking status:
Current 21 (17%) 249 (22%) 0.406 n/a n/a
Past 91 (74%) 772 (69%)
Never 11 (9%) 106 (9%)
Variables quoted as number/total (%) for categorical variables, mean (SD) for approximately normally distributed variables and median
[IQR] for skewed variables.
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Fig. 4. Intra-observer variability for the measurement of
orthogonal neck area at the level of the superior mesenteric
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This is the first direct comparison of aortic neck dila-
tation after EVAR or open repair of AAA, using com-
parable patients. The novel findings are that at all
levels of the aneurysm neck dilatation is greater at
2 years after EVAR than at 2 years after open repair.
Since important neck dilatation was shown to occur
between 3 months and 2 years in more than a third
of patients after EVAR, further work in a larger cohort
is in progress to consolidate our hypothesis that the
changes in neck area after EVAR are continuous and
not merely a result of stent oversizing.
Although we have used only a minority subset of
EVAR 1 trial patients (those with good quality
archived CT scans, preoperatively and at 2 yearsTable 3. Rate of change of orthogonal area during the first 2 years after AAA repair: ANCOVA regression results comparing EVAR and
open repair
Aortic location
of measurement
EVAR N¼ 67
Change in area/time
between scans (cm2/yr)
Mean (SD)
[Range]{
Open Repair N¼ 56
Change in area/time
between scans (cm2/yr)
Mean (SD)
[Range]{
Crude regression
coefficient
[95% CI]
( p-value)
Adjusted* regression
coefficient adjusted
[95% CI]
( p-value)
Level of lower border
superior mesenteric
artery (SMA)
0.33 (0.37) 0.15 (0.25) 0.18 0.18
[0.52 to 1.20] [0.32 to 0.68] [0.06 to 0.30] (0.003) [0.05 to 0.30] (0.005)
Missing data N¼ 5 Missing data N¼ 10
Level of caudal
renal artery (CRA)
0.83 (0.56) 0.14 (0.23) 0.69 0.68
[0.53 to 0.85] (<0.0001) [0.52 to 0.84] (<0.0001)
[0.11 to 2.81] [0.59 to 0.91] Missing data N¼ 2 Missing data N¼ 8
Level 15 mm below CRA 0.85 (0.59) 0.07 (0.47) 0.78 0.77
[0.59 to 0.97] (<0.0001) [0.57 to 0.97] (<0.0001)
[1.26 to 2.20] [1.85 to 1.59] Missing data N¼ 2 Missing data N¼ 8
* Adjusted for baseline age, sex, AAA diameter, top neck diameter, neck length, log (right common iliac diameter), log (left common iliac
diameter), log (creatinine), statin use, smoking status and time between pre-operative assessment scan and operation.
{ The ranges show the extent of the change in neck area over 2 years and whilst in each group, at each level some patients show a shrink-
age in neck area, particularly for endovascular repair the majority of patients show an increase in neck area.
Eur J Vasc Endovasc Surg Vol 35, June 2008
691Increase in Size Faster after Endovascular than Open Repair?follow-up), they had similar baseline characteristics to
the remaining EVAR 1 cohort. Recruitment for the
present study stopped 3 years short of the main
EVAR 1 trial recruitment, and there were many prob-
lems with both the archiving and the quality of CT
scans from patients enrolled in the early years of the
trial. These problems result in a potential source of
bias of the patients we studied, since they derived
from a restricted number of trial centres. We could
only study patients who had survived for at least
2 years after AAA repair and this is another potential
source of bias. Nevertheless the EVAR and open
repair patients in our study had very similar baseline
characteristics.
A standardised measurement protocol was devised
that utilised ‘state-of-the-art’ computer software to
give the most accurate approximation of the size of
the aortic aneurysm neck, an area intensively in-
vestigated by sub-optimal means in the past. Intra-
observer variability was within acceptable limits,
and similar in percentage terms to the variability re-
ported in terms of aortic neck diameter27 but much
improved compared with previous measurements of
neck area.28 Either future introduction of automated
segmentation software or further training in semi-
automated methods, utilising precise protocols (as
here) may improve the inter-observer variability that
will facilitate future larger studies.
The modest increase in aortic neck size we
observed after open repair is in line with the most
recent examination of Falkensammer et al.29 These
authors performed a retrospective analysis of the
change in diameter of the aortic neck in 52 open re-
pair patients, followed for a mean of 44 months,
and reported increases of between 0.16 mm and
0.18 mm per year, for infra-renal and supra-renal
aortic neck segments respectively.
Most of the increase in area of the infra-renal aor-
tic neck reported in previous studies has been at-
tributed directly to EVAR stentgraft placement.30,31
We also observed that the supra-renal neck dilated
after EVAR. Possible explanations for this are either
action of an uncovered portion of the stentgraft ex-
tending above the renal arteries and/or forces ap-
plied during balloon expansion of this portion of
the stent at deployment. Very recently, it has been
reported that aortic neck dilatation results more fre-
quently after the use of self-expanding endografts
(occurring in over a quarter of cases) than after de-
ployment of balloon-expandable stent-grafts (neck
diameter increased in fewer than 10% of cases.32
In the EVAR 1 trial the predominant grafts used
were Zenith (Cook) and Talent (Medtronic), and
these graft types were used in the 59/67 (88%) ofthe subgroup of EVAR patients studied here. Graft
types were not recorded for the open repair group
and hence no adjustment for graft type could be
made in the main analyses. Whilst it would be of
interest to know whether there were differences in
neck area increase between the Zenith and Talent
grafts, the present study had insufficient power to
address this issue.
There are many mechanisms by which the place-
ment of a stent may hasten degeneration of this
segment of the abdominal aorta and lead to more
rapid dilatation than that seen after open repair. First,
it is possible that the aortic neck has early degenera-
tive aneurysmal disease which cannot be assessed
by CT scan. Second, overdistension will occur given
the stated desire for ‘oversizing’ of up to 20% (44%
by area terms). This expansile force may also continue
to be exerted for some time after deployment. Prob-
lems with migration have been linked to excessive
oversizing in some studies.4,33
In atherosclerotic disease the damage exerted by
angioplasty is termed ‘balloon injury’; balloon an-
gioplasty, leads to hypertrophy of the vessel wall
and neo-intima formation.34 The occlusion of the
vasa vasorum by the covered portion of stent also
may interfere with the recovery of the damaged aor-
tic neck wall.35 In addition, there is the suspicion
that degenerative processes are, even if not estab-
lished, predisposed to in the supposedly ‘normal’
section of vessel.36 We now are archiving all avail-
able CT scans from patients in the EVAR trials for
rigorous assessment in a core laboratory. This will
provide the source material with which to test the
hypothesis (derived from our pilot data shown in
Fig. 5 and other studies21) that the early dilatation
of the aortic neck after endograft placement is fol-
lowed by a continuous slow dilatation of the aortic
neck. Such continuous dilatation of the AAA neck
after EVAR could have implications for the late
development of type 1 endoleaks and the need for
lifelong surveillance after EVAR. A larger study
also will able to investigate differences between
types of endograft and proximal fixation.Conclusion
We have shown that the increase in size of the aortic
neck 2 years after EVAR is significantly greater than
any increase seen at 2 years after open repair. Further
research, involving a larger patient cohort followed-
up for a longer period of time, is ongoing to establish
whether this increase is in neck area after EVAR is
progressive.Eur J Vasc Endovasc Surg Vol 35, June 2008
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